Development of this lipid-rich deposit, forming in the peripheral cornea, is accelerated by certain hyperlipoproteinaemias (Parwaresch et al., 1976) and most obviously by excess of low-density lipoprotein (LDL). Individual and particularly racial variability is marked and the development of corneal arcus is a poor indication of LDL excess or atherosclerosis for the individual case. The pathogenesis may, however, resemble that of atheromatous lesions and the deposit may represent insudated LDL, possibly in some form of association with corneal glycosaminoglycans, and the above variability may reflect differences in the avidity of the trapping mechanisms involved. Atheromatous material has been widely investigated and some analogous studies of human corneal arcus are now reported.
Corneal tissue with significant arcus was selected from unused eye-bank material, stored a t 4°C and within 24h of death, from generally senile patients of both sexes. Peripheral cornea including arcus was dissected out at 4"C, endothelium and epithelium were scraped off and the residual tissue was finely minced with scissors, as recommended for intima1 material by Slater & Smith (1967) , and left to soak in 0.15~-NaCi/SrnM-EDTA, p H 7.2, at 4°C. Yields were determined after centrifugation a t lOOOg for 15min and 40% of the total tissue cholesterol remained in the supernatant after 24h, rising to 60% after three periods of extraction for 18 h. Yields were also increased by gentle homogenization, but the electrophoretic behaviour of the supernatant components was also modified, and this procedure was discontinued in favour of a 24 h soak plus centrifugaton as above, in view of the established risks of secondary changes and of non-specific extraction.
* This paper was presented at the 576th Meeting, held at University College London, on 12,13 and 14 July 1978.
576th MEETING, LONDON Electrophoresis of corneal extracts was performed on Cellogel and agarose in 0 . 0 5~-barbitone/EDTA buffer, pH 8.6, at 20°C. Arcus material produced a single lipidstaining band, moving in advance of LDL whether applied as serum or after gradient purification. Material similarly extracted from aortic intima also moved in advance of LDL, but behind the arcus band. Treatment of these arcus extracts by dialysis against, or by addition of, NaCl at up to 3h.1 final concentration, which would be expected to influence glycosaminoglycan/lipoprotein binding (Iverius, 1972) , reduced the mobility of the lipoprotein and the arcus lipid-staining components without producing any significant relative change. Free glycosaminoglycan material moved well in advance of the lipid-staining components in all these separations and was readily demonstrated by staining the gels with Toluidine Blue. Mobility of this corneal glycosaminoglycan material was not increased by predigestion of the arcus extracts with papain. Arcus extracts also produced a single lipid-staining band on polyacrylamide gel-electrophoresis, 3 % gel and the lipoprotein procedure of Maddock & Billimoria (1976) being used, and this band moved in advance of authentic LDL.
Rocket immunoelectrophoresis was performed with 1 % agarose gel incorporating Hoechst antiserum against human 8-lipoprotein, by using arcus extract and more successfully by applying minced tissue directly into wells cut in the gel as recommended by Smith & Slater (1972) . Unequivocal reaction was seen in only one of more than 30 experiments, different tissue being used in each case. Reactions were readily obtained with aortic intima or authentic LDL. Thin-layer gel-filtration of arcus extract and purified serum lipoproteins was performed with G200 SF gel in 0.15~-phosphate/EDTA buffer, pH 7.4. Components were not widely separated on this gel, but relative mobilities were LDL > arcus extract > corneal glycosaminoglycan > plasma high-density lipoprotein.
Finally, arcus extracts were processed by the two-stage step gradient fractionation procedure of Carlson (1973), with 2H20 to minimize salt effects, as described by Walton (1973) demonstrated by immunofluorescence that human arcus material within the cornea reacted with antibody to serum /?-lipoprotein. Intact LDL appears to be present in sclera and arcus-free peripheral cornea (Smith & Slater, 1973) and the fatty acid composition of arcus is compatible with an origin from circulating LDL (see Broekhuyse, 1976) . In the present study, extraction of the senile arcus material as decribed has achieved a consistent product, which, from the polyacrylamide-gel filtration and gradient analysis in particular, has a lower molecular size and decreased cholesterol: protein ratio in comparison with authentic LDL. These findings and the essentially negative results of immunoelectrophoresis suggest that if corneal arcus is derived from insudated plasma LDL, as seems likely on clinical grounds, substantial secondary change must then follow. This study has also not produced any direct evidence of significant interaction between LDL and glycosaminoglycan in the senile human peripheral cornea.
